Objective To assess whether adolescent-parent agreement on treatment goals as part of an Internet-delivered cognitive-behavioral pain intervention was associated with adolescent outcomes. Methods 122 adolescent-parent dyads selected two treatment goals. Pain intensity and pain-related disability were assessed at pre-treatment, post-treatment, and 6-and 12-month followups. We compared dyads who had goal agreement versus no agreement. Results 74 dyads (61%) agreed on one or more treatment goals, most commonly going to school, sports, and sleep. In dyads who chose the same goal, regardless of the content, adolescents had lower pain intensity post-treatment and at follow-up. When goals were categorized by domain, in dyads who agreed on physically active goals, adolescents were more likely to report lower pain intensity compared with other groups. Agreement of goals was not associated with changes in pain-related disability. Conclusions Agreement on treatment goals may be an important treatment process to maximize outcomes in self-management therapies.
Introduction
Chronic pain is common during childhood and adolescence and is a costly condition for families and societies (Groenewald, Essner, Wright, Fesinmeyer, & Palermo, 2014; King et al., 2011) . When chronic pain becomes severe, youth report high levels of disability, anxiety, and depression and limited social interactions (Cohen, Vowles, & Eccleston, 2010; Forgeron et al., 2010; Gauntlett-Gilbert & Eccleston, 2007) . Beyond the child's experience of chronic pain, parents are also impacted, and report a higher burden of care and psychological distress (Jordan, Eccleston, & Osborn, 2007; Maciver, Jones, & Nicol, 2010) .
Psychological treatments for youth with chronic pain have been developed and evaluated, principally using cognitive behavioral therapies (CBT; Fisher et al., 2014) . The overarching goals of these treatments are to improve functional disability and reduce pain intensity/frequency through strategies such as teaching relaxation, coping skills, activity pacing, and cognitive restructuring. Increasing participation in activities is integral to pain treatment (Palermo, 2000) , but investigators are only recently beginning to investigate the mechanisms by which decreased physical disability may influence the subsequent trajectory of pain symptoms (Lynch-Jordan et al., 2014; Palermo et al., 2015) .
Informed by social learning theory (Bandura, 1977) , CBT interventions may also include strategies directed toward parents with a focus on modifying parent responses to support child wellness behaviors while decreasing reinforcement for illness behaviors. In randomized controlled trials (RCTs), efficacy of CBT packages have been fairly well supported for reducing pain and disability in youth Fisher et al., 2014) . However, very little is known about treatment processes and mechanisms of treatment effects. Because CBT programs are typically delivered as packages, at this time, no studies have examined the relative benefits conferred by any specific CBT strategy (such as implementing parent operant strategies or cognitive skills training) on child pain self-management.
One particular component of treatment that may set the stage for how families work on selfmanagement of pain is goal-setting. Identifying and working toward specific treatment goals (e.g., participation in school, improved athletic endurance) may better motivate and instill confidence in youth and their parents, allowing them to work together toward important valued outcomes. In the broader psychology literature, treatment goal-setting is discussed as an important treatment process that may reflect engagement in therapy. Self-management theory also outlines the importance of treatment goal-setting within a family context where the family needs to support the health treatment goals of the child to maximize outcomes (Ryan & Sawin, 2009 ). Selection of a matching goal, or integrating goals to achieve a higher goal, between parent and child is predicted to lead to better self-management behaviors and improved outcomes (Ryan & Sawin, 2009) . Similarly, as shown within couples therapy, agreement of the treatment goals among the dyad has predicted engagement and better therapeutic outcomes (Biesen & Doss, 2013) . Initially identifying agreed-upon goals within a family may be an especially important process at the beginning of treatment, to promote treatment engagement and enhance consistency toward behaviors that lead to better therapeutic outcomes.
Although not studied as a treatment process per se, several studies have descriptively reported on the stated goals of self-management treatment chosen by youth with a chronic health condition. For example, one study of an online self-management treatment with telephone support for youth with juvenile arthritis found most adolescents chose personal treatment goals such as "take medication consistently," and "learn ways to relieve my pain" . Research has also found that parents are an important influence on their children achieving their treatment goals, such that adolescents who had involvement from parents were more likely to achieve and maintain their blood glucose treatment goals up to 12 months after receiving a coping skills intervention (Grey, Davidson, Boland, & Tamborlane, 2001) . However, at present, it is unknown whether treatment goals are linked to treatment outcomes for youth with chronic pain or whether agreement in goals with their parent may increase treatment benefit for youth.
Thus, the purpose of this secondary data analysis was to examine treatment goals of youth and parents who had participated in an RCT of Internet-delivered cognitive behavioral treatment aimed to increase functioning and reduce pain intensity for youth with chronic pain (Palermo et al., 2016) . Goals were defined in the treatment program as "something that is important to you that you want to have happen or want to accomplish." Each adolescent and parent participant set treatment goals at the start of the Internet CBT pain management program from a prespecified list of functional activities in keeping with the primary rehabilitative focus of the treatment. This study design offers the opportunity to examine the simple dyadic agreement on the content of goals and whether agreement influenced subsequent treatment outcomes for the adolescent. Our first objective was to describe the treatment goals selected by adolescents and parents and their agreement within dyads at the beginning of treatment. Our second objective was to investigate whether treatment goal agreement, regardless of the treatment goal content, was associated with better adolescent treatment outcomes (i.e., reduced pain intensity and pain-related disability) at post-treatment and 6-and 12-month follow-ups compared with dyads without treatment goal agreement. Based on selfmanagement theory, we hypothesized that in dyads with agreement on treatment goals, adolescents would achieve greater treatment benefits, as assessed by reduced pain intensity and pain-related disability at post-treatment and follow-up. Our third objective was to examine the specific treatment goal content by domain to test whether agreement for particular types of treatment goals was associated with reductions in adolescent-reported pain intensity and pain-related disability at post-treatment and follow-up. We hypothesized that dyads who agreed on physically active functional treatment goals would have a greater reduction in pain intensity and pain-related disability compared with dyads who selected less physically active treatment goals.
Methods

Participants
One hundred and thirty-eight adolescent-parent dyads who were enrolled in the treatment arm of an Internet CBT pain program were included in this study. Adolescents with chronic pain (pain lasting longer than 3 months) between 11 and 17 years of age, and their parents were referred from 14 pediatric chronic pain clinics across North America. Participants were excluded if the adolescent had any serious co-morbid condition(s), the parent or adolescent could not speak and read English, the family did not have Internet access, or the adolescent had received more than four sessions of psychological treatment for pain in the past 6 months. The study was approved by the primary site's institutional review board and the institutional review boards of referring centers.
The Internet CBT program had separate content developed for parents and adolescents to support pain self-management. Adolescents and parents logged in independently and worked through eight weekly modules. Adolescents received education about chronic pain and training on recognizing stress and negative emotions, relaxation, using coping skills at school, cognitive skills, sleep hygiene and lifestyle, and staying active. Parents received education about chronic pain and training on recognizing stress and negative emotions, operant strategies, modeling, sleep hygiene and lifestyle, communication, and relapse prevention. For more information about the participants, randomization procedure, and treatment, please refer to the primary treatment outcome paper (Palermo et al., 2016) . Assessments of the primary outcomes of pain intensity and pain-related disability were conducted at baseline, post-treatment, 6-month follow-up, and 12-month follow-up.
Measures
Demographics Age, sex, race, and household income were reported by parents at baseline. Adolescents reported their primary pain location.
Treatment Goals Treatment Goal Identification
At the start of the treatment program, parents and adolescents each identified eight activities/items that were most challenging for the adolescent from a list of 21 functional activities from a validated measure of pain-related disability (CALI-21) (Palermo, Lewandowski, Long, & Burant, 2008) . In the first module of the Internet CBT program, adolescents were instructed as follows, "A goal of this program is to increase your ability to do things. Here is a list of activities that you said are difficult for you because of pain. Read through this list and pick two activities that you would like to try and do more of during this program." Parents were given the same description but were asked to pick two activities they wanted their child to try and do more of during the program. The selected activities are hereafter referred to as treatment goals. Treatment was standardized for the parent and adolescent participants, and no content varied depending on the chosen goals. However, both adolescents and parents tracked progress on these selected goals each week and were able to view a progress chart of their weekly ratings.
Treatment Goal Agreement
A dichotomous variable was created to represent agreement between parent-and adolescent-selected treatment goals. Dyads who agreed on one or more treatment goals were coded as being "in agreement" and those who had no matching treatment goals were coded as "no agreement." Only nine dyads agreed on two treatment goals and were therefore combined with dyads who agreed on only one treatment goal (agreement group), and compared with dyads who did not agree (no agreement group).
Agreement on Treatment Goal Categories
The content of treatment goals was also coded for data analysis purposes. Treatment goals were categorized into three domains following a factor analysis of the pain-related disability measure (Palermo et al., 2008) . These were labeled active, routine, and other activities. "Active" treatment goals included more physically vigorous activities such as participating in gym, participating in sports, playing with friends, completing housework or chores, running, walking upstairs, walking one or two blocks, and riding a bike or scooter. "Routine" treatment goals included less physically active functional activities such as going to school, reading, completing schoolwork, doing a hobby, going to clubs or church activities, eating regular meals, sleep, and being up all day without a nap. "Other" treatment goals were not allocated to active or routine in the prior factor analysis and included activities with mixed patterns such as working at a job, participating in after-school practices, doing things with friends, and riding in the school bus or car.
Dyads were allocated to one of three groups: agreement on routine treatment goals, agreement on active treatment goals, or no agreement. Dyads who agreed on "other" goals were excluded from analyses including these groups, owing to the heterogeneity of goals grouped in this domain.
Treatment Outcomes Pain Intensity
In a daily diary administered within the Internetdelivered treatment program, adolescents reported their daily pain intensity on an 11-point numeric rating scale from 0 (no pain) to 10 (worst pain) over a 7-day monitoring period at each assessment. The numeric rating scale has good validity in adolescents with chronic pain (Ruskin et al., 2014) . Scores were averaged over the 7-day monitoring periods, with higher scores indicating higher pain intensity.
Pain-Related Disability
Following the instructions in the prospective diary version of the Child Activity Limitations Interview, adolescents selected eight activities from a list of 21 activities (e.g., going to school, working a job, and walking upstairs) that were considered most important in their daily lives and which pain was interfering with. Adolescents rated the difficulty of performing each activity on a scale of 0 (not very difficult) to 5 (extremely difficult). For each assessment period, adolescents completed activity difficulty ratings for the same eight activities for 7 consecutive days on the online diary. Scores are averaged over each 7-day monitoring period, with higher scores indicating greater pain-related disability. The scale has good validity and reliability (Palermo et al., 2008) .
Data Analysis
Sample descriptives and frequencies of treatment goal selection were computed. Prior to hypothesis testing, baseline differences in pain intensity and pain-related disability were tested by group to determine whether dyads who agreed on treatment goals and dyads who agreed on type of treatment goals were different to those that did not before treatment.
We conducted two Cohen's Kappa analyses to determine inter-rater reliability of goals between dyads. The first Kappa analysis analyzed any matching treatment goals between the adolescent-parent dyad. The second Kappa analysis analyzed any further matching treatment goals between the adolescent-parent dyad (i.e., the inter-rater reliability of two matching treatment goals). As the first Kappa analyzed any matching treatment goals between the dyads, we expected this Kappa to be higher compared with the second Kappa. The second Kappa analyzed the dyads with two matching treatment goals, which we expected to be lower, as this was less likely.
Two multivariate analyses of covariance (MANCOVA), covarying for baseline scores of the respective outcome variable, were used to compare dyads in agreement on one or more treatment goals compared with dyads without agreement on treatment goals on their pain and disability outcomes at post-treatment, 6-month follow-up, and 12-month follow-up.
Finally, MANCOVA models were used to test whether type of treatment goal agreement was associated with pain and disability outcomes at posttreatment, 6-month follow-up, and 12-month followup. Similarly, the baseline pain or disability score was included in the model as a covariate. We sought to determine whether agreement on active treatment goals, routine treatment goals, or no agreement on either category was associated with adolescent treatment outcomes. Two dyads agreed on both an active and a routine goal and were not included in this analysis. Dyads who agreed on "other" goals were excluded from this analysis.
Results
Demographics
One hundred and thirty-eight adolescents (M ¼ 14.61 years, SD ¼ 1.62) with chronic pain and their parents participated in the Internet CBT program. Adolescents were primarily female and had chronic musculoskeletal, abdominal, or headache pain. Mean pain intensity at baseline was in the moderate range at 6.0 (SD ¼ 1.9). Parents involved in the treatment were also predominantly female (92.8%), married (75.4%), and working full-time (49.3%). A full description of adolescent demographics can be found in Table I . Sixteen dyads did not report two treatment goals and were therefore excluded from analyses, meaning the remaining analyses were conducted on 122 dyads.
Treatment Goal Concordance
Two Cohen's Kappa analyses were conducted to establish treatment goal concordance between adolescentparent dyads. The first Kappa analysis examining any matching treatment goals between the dyad was significant, j ¼ .520, p < .001, indicating moderate agreement. The second Kappa analysis examined whether dyads selected two matching treatment goals and indicated poor Table II for an agreement matrix of treatment goals selected by dyads.
Treatment Goal Selection
The most frequently selected treatment goal by adolescents and parents was "going to school," followed by "sports" for adolescents and "sleep" for parents (Table II) . Of the 122 dyads, 48 dyads (39%) did not agree on any treatment goals, and 74 dyads (61%) agreed on one or more treatment goals, nine of whom selected two matching treatment goals (Table III) . (Table IV) . In dyads who agreed on physically active treatment goals, adolescents had significantly lower pain intensity compared with dyads who agreed on routine goals and those who did not agree on treatment goals at post-treatment, and had lower pain intensity compared with dyads who did not agree on goals at 6-and 12-month follow-ups.
For pain-related disability outcomes, only one association was found at 6-month follow-up (F(2,97) ¼ 3.07, g 2 ¼ 0.06, p ¼ .051). No association was found at post-treatment (F(2,97) ¼ 1.90, g 2 ¼ 0.04, p ¼ .155) or 12-month follow-up (F(2,97) ¼ 0.64, g 2 ¼ 0.01, p ¼ .528). Tukey's pairwise analyses revealed that at 6 months, in dyads who agreed on an active treatment goal, adolescents had significantly lower disability scores compared with dyads who did not agree on a treatment goal (Table IV) . There were no significant differences between groups at other assessment time points.
Discussion
The aims of this secondary data analysis were to describe goal content chosen by adolescents and parents at the start of a chronic pain self-management intervention and investigate the agreement between dyads on treatment goals and adolescent outcomes. Regarding our first aim, we found an interesting pattern of goals selected. Both adolescents and their parents were most likely to choose and agree on going to school as a treatment goal, which is consistent with the focus of cognitive-behavioral treatment programs for chronic pain. However, the second most frequently selected goals by adolescents were physically vigorous goals of sports and running. In contrast, parents endorsed sleep and doing things with friends as the second most frequent treatment goals. Given the limited research on treatment goals of adolescents with chronic pain, further studies are needed to replicate and extend these findings in other samples of adolescents entering treatment for chronic pain.
We were particularly interested in whether mutual agreement of treatment goals between adolescents with chronic pain and their parents was associated with better treatment outcomes, as assessed by pain and disability outcomes at post-treatment and 6-and 12-month follow-ups. We found that 74 parent-adolescent dyads (61%) chose at least one matching goal. Although this was relatively high, prior research identified six items on the pain-related disability measure were most frequently chosen by adolescents (Palermo, Witherspoon, Valenzuela, & Drotar, 2004) , which were reflected in our results. Overall, we found partial support for our hypothesis. Our findings show that, when controlling for baseline pain, in families where dyads agreed on any treatment goal, adolescents reported lower pain intensity at post-treatment and follow-up compared with adolescents in families where dyads did not agree on any treatment goals. However, contrary to hypotheses, agreement of treatment goals was not associated with adolescent pain-related disability outcomes. When the content domain of treatment goal agreed upon was taken into account, we found a strong pattern of results supporting better treatment outcomes for reduced pain intensity, when parents and adolescents both selected physically active treatment goals. Fewer significant effects were found for adolescent pain-related disability. Specifically, we found that in dyads who agreed on active treatment goals, adolescents had lower pain-related disability at the 6-month follow-up compared with dyads who did not have goal agreement. However, post-treatment and 12-month follow-up time points were not significant. This pattern of findings partially supported our hypothesis that agreeing upon active treatment goals would be associated with improved treatment outcomes, relative to dyads who chose routine treatment goals or who were not in agreement.
In general, we found more support for agreement of parent-adolescent treatment goals associated with adolescent pain intensity outcomes, with more limited support for the association with pain-related disability outcomes. Given the inadequate understanding of the mechanisms of CBT for youth with chronic pain and recent findings suggesting that changes in pain and disability are concurrent over the course of psychological treatment for pediatric chronic pain (Palermo et al., 2015) , it is not clear what might explain this pattern of findings. This study suggests that shared treatment goals between parent and adolescent, in particular having shared goals around physical activities such as playing sports or riding a bike, could be important for chronic pain self-management. These goals could also be referred to as priority areas for adolescents and their parents who specifically identified goals as activities that were important to them or that they wanted to do more often. It is possible that having shared goals, or activities that are mutually agreed as important by the parent and child, increases engagement in self-management strategies, which were associated with the reduction of pain. However, agreement of goals could act as a proxy for other family factors that could play a role in this process, such as family cohesion, communication, and distress of parent and child. Communication and support between parent and youth has been highlighted as an important part of integrative parent and family models of chronic pain (Palermo & Chambers, 2005) and Table IV could be a modifiable target during treatment. Previous studies have found that supportive parents of children with a chronic illness are more likely to achieve treatment benefit (Grey et al., 2001) . Parents may play an important role in helping motivate their child to set and work toward goals throughout treatment. It would therefore be important to assess the parent-child relationship and family functioning in future studies investigating dyadic agreement in goal-setting in the context of CBT for pediatric pain. Self-management theories propose that setting treatment goals is part of self-regulation behavior and will enhance motivation (Ryan & Sawin, 2009) . Motivation, in turn, promotes adherence to treatment, leading to better outcomes for the patient. Our findings here would partially support self-management theory, although we did not find universal improvement in outcomes across all time points. In our selfguided Internet-delivered intervention, parents and adolescents set treatment goals independently and were not specifically instructed to discuss their goals or to achieve consensus with each other. If agreement on treatment goals may benefit pain self-management, then future Internet interventions may consider using strategies to encourage goal-setting agreement at the start of treatment, such as by sharing goals between the dyad or conducting goal-setting conjointly with parent and adolescent.
Findings should be considered in light of several study limitations. First, dyads chose treatment goals from a preset list of functional activities rather than self-generating their own personal treatment goals. A differing pattern of findings may emerge in the context of personal self-generated treatment goals. Second, it is possible that some dyads conferred over goal selection, while others selected goals independently. We did not collect data assessing whether dyads conferred on their goals, and therefore were not able to control for this in the analyses. Dyads who chose matching goals may have been more motivated or compliant in treatment, which we did not explore here. Third, there is no validated method of categorizing treatment goals. We used a factor analysis performed on the functional activity limitations measure to categorize treatment goals into active and routine domains; however, the factor analysis did not categorize all the items on the measure. Further, the goals selected were chosen from the same items assessed for activity limitations, meaning there may have been overlap between goals and disability outcomes. Fourth, as previously mentioned, other processes that could affect dyadic agreement (e.g., family communication, self-efficacy) were not measured in this study or controlled for here. Similarly, it is possible that the chronicity of pain may also influence the type of goal selected (active vs. routine). These shortcomings provide future avenues for research. Finally, our effect sizes were small and findings should be interpreted as preliminary.
Despite these limitations, there are several strengths of this study. We were able to include a relatively large sample from a multicenter RCT to assess treatment goals of parents and adolescents, which has not been reported in prior studies. Second, the CBT intervention was delivered online to parents and children, which reduced many of the barriers to treatment, such as cost and distance (Wu & Hommel, 2014) , and also allowed greater flexibility for parent and adolescent treatment participation and documentation of goal selection. Within pediatric chronic pain treatment, only small to moderate effects for CBT for pain and disability have been determined , and therefore identifying areas by which we could enhance treatment (such as effective goal-setting) could be important for bolstering treatment effects. Harnessing parent support for their adolescent's pain selfmanagement through creating shared treatment goals could increase motivation for the adolescent and act as a prompt for parents when encouraging adolescent motivation.
Our results serve as preliminary evidence of the potential importance of encouraging youth with chronic pain and their parents to partner on shared active treatment goals during therapy. Although this study delivered a remote intervention, these findings also have implications for face-to-face treatments. Different strategies such as motivational interviewing to increase internal motivation, applying and working through a SMART goal framework when setting goals, or targeting self-efficacy could also be explored to encourage the selection of shared goals between parent and child in treatment. There are many avenues for future research such as collecting more detailed information about the goal (e.g., salience, long-and short-term goals, perceived conflict) or investigating self-generated goals. Reassessment and monitoring of goals throughout treatment is also an important step for future research, to determine whether goals are achieved or adapted or new goals are created. Future studies should also investigate whether other family or individual factors are associated with the agreement of treatment goals, and these could also be targeted in treatment. Future remotely delivered interventions could be tailored for different treatment goals agreed upon by parents and adolescents. For example, the program could give prompts throughout treatment to encourage parental support of the treatment goal and more active participation of the goal by adolescents. Similar to inperson treatment, online programs could be adapted to incorporate ongoing reviews and revisions of goals as treatment progresses and to use methods to standardize the processes of dyadic goal selection, such as using a specific rubric for goal-setting (e.g., SMART goals) or encouraging parents and youth to jointly complete the steps of goal-setting at the start of treatment.
In conclusion, it may be important to consider parent-adolescent agreement of treatment goals in selfmanagement programs for adolescents with chronic pain. Agreement between the dyad, in particular agreement of active treatment goals, was associated with lower pain intensity at post-treatment and follow-up. More research is needed on factors underlying dyadic treatment goal agreement and how to help parents and adolescents achieve agreement of active treatment goals.
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